Functional and morphological changes in the hypothalamo-pituitary-gonadal axis of aged female rats.
Age-related functional and morphological alterations in the hypothalamo-pituitary-gonadal axis were investigated in old recurrently pseudopregnant (RPP) female rats, and these alterations were compared with those in young diestrous rats. LHRH in the median eminence (ME) and mediobasal hypothalamus (MBH) as well as plasma FSH, LH, and progesterone were measured by RIA. LHRH in the lateral ME (LME) and pituitary FSH and LH were evaluated by morphometry and densitometrical immunocytochemistry. Furthermore, by light microscopy, we classified and counted the number of ovarian follicles and corpora lutea. LHRH concentrations in the ME and MBH were similar in old and young rats, whereas in old rats, plasma FSH was markedly increased, LH was moderately increased, and plasma progesterone was unchanged. The number and the total area and immunoreactivity of LHRH-labeled axon cross sections in the LME were reduced in old rats. The number of nucleated FSH-labeled cells and total FSH area and immunoreactivity were almost twice in old compared with young animals. The measurements of LH-labeled cells were not different between the two groups. In old rats, the numbers of ovarian follicles and corpora lutea were reduced and that of atretic follicles increased. In conclusion, age-related morphological impairments of LHRH axons associated with an increased number of FSH gonadotropes and higher plasma FSH in our old RPP rats suggest hypothalamic and pituitary disturbances, which may largely contribute to the complex hormonal disarrangement responsible for the decline of reproductive functions in old female rats.